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(54) Ultrasonic vibration tx>nding method 

(57) An ultrasonic vibration bonding method conn- 
prising placing metal portions to be bonded formed on a 
base portion of a first member upon metal portions to be 
bonded of a second member, pressing the first arxi sec- 
ond members with a resonator and a mounting table 
elastically while the base portion of tiie first member is 
located on a bonding working portion side of the reso- 
nator and tiie second member is located on a mounting 
table side, and bonding together the portions to be 
bonded of ttie first and second members with ultrasonic 
vibratton transmitted to the resonator from a transducer. 

This ultrasonic vbration bonding method can 
improve work efficiency and prevent a connection failure 
arxJ resin breakage. 
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Description 

Background of the Inveation 

[ReW of the Inventionl s 

[0001] The present invention relates to an ultra- 
sonic vibration bonding method for bonding metal por- 
tions to be bonded of a first member to metal portions to 
be bonded of a second member with uttrasontc vibration io 
transmitted to a resonator from a transducer. 

[Description of the Prior Art] 

[0002] K has already been known that an ultrasonic is 
vibration bonding method is used when an IC chip 
called Hip chip" or t>are chip" or an LSI package called 
"BGA" as a semiconductor devkse is to be nfK)unted on 
the surface of a circuit board. That is, goM or sokJer 
bumps formed on the surface of an IC chip or LSI pack- 20 
age are placed upon gold or solder bumps formed on 
the surface of a circuit board, the IC chip or LSI package 
is located on a bonding working portion side of a reso- 
nator, the circuit board is located on a mounting table 
side of an ultrasonic vibration bonding apparatus, and 2s 
the 10 chip or LSI package and the circuit board are 
sandwiched between the resonator and the mounting 
table by pressure. In this state, the portions to be 
bonded of the first member and the secorxJ member are 
bonded together with uHiasonic vbration transmitted to 30 
the resonator from the transducer. 

Summary of the Invention 

[0003] However, the IC chip or LSI package and the 
circuit board which are the first and second members 
have thickness nonuniformrty within a tolerable range. 
By this nonuniformrty, during bonding, portions having 
low bonding strength may be formed in the portions to 
be bonded of the first and second members and these 
portions having low bonding strength may be separated 
from each other after bonding. 
[0004] It is therefore an object of the present inven- 
tion to provide an ultrasonic vibration bonding method 
which can prevent the bonded portions of the first and 
second members from being separated from each 
other. 

[0005] According to a first aspect of the present 
invention, there is provided an ultrasonic vitxation bond- 
ing method comprising the steps of placing metal por- 
tions to be bonded formed on a t>ase portion of a first 
memk>er upon metal portions to be bonded of a second 
member, pressing the first and secorxf members with a 
resonator and a mounting table elastically while the 
base portion of the first member is located on a bonding 
working portion side of the resonator and the second 
member is located on the mounting table side, and 
bonding together the portions to be bonded of the first 



and second mennbers with ultrasonic vO^ration transmit- 
ted to the resonator from a transducer. 
[0006] According to a second aspect of the present 
invention, there is provkled an ultrasonic vibration bond- 
ing method, wherdn the resonator is supported by a 
holder of a pressing unit at both ends. 
[0007] According to a third aspect of the present 
invention, there is provided an ultrasonic vibration bond- 
ing method, wherein the base portion of the first mem- 
ber is made from a synthetic resin. 
[0008] According to a fourtii aspect of the present 
invention, there is provided an ultrasonic vibration bond- 
ing method, wherein the synthetic resin has flexibility. 
[0009] According to a fifth aspect of the present 
invention, there is provided an ultrasonic vibration bond- 
ing method, wherein the second member has a base 
portion on which the portions to be bonded are formed 
and the base portk>n of the second member is located 
on the mounting table side. 

[0010] According to a sixth aspect of the present 
invention, there is provided an ultrasonic vibration t)ond- 
ing method, wherein a buffer member is inserted 
between the bonding working portion of the resonator 
and the base portion of the first member. 
[001 1 ] According to a seventh aspect of the present 
invention, there is provided an ultrasonic vibration bond- 
ing method, wherein the t>ase portion of the first mem- 
ber is weak against impact 

[001 2] According to an eighth aspect of the present 
invention, there is provided an ultrasonic vibration bond- 
ing method, wherein the second member has a base 
portion on which the portions to be bonded are formed 
and the base portion of tine second member is located 
on the mounting table side. 

[0013] According to a ninth aspect of the present 
invention, there is provided an ultrasonic vibration bond- 
ing method, wfierein the buffer member is a layer which 
can contact at least the entire surface of the tx>nding 
working portion of the resonator arxi the entire surface 
of the base portion of the first member. 
[0014] According to a tenth aspect of the present 
invention, there is provided an ultrasonic vibration bond- 
ing method, wherein the second member has a base 
portkHi on which portions to be tended are fbrrned, the 
base portion of the second member is located on the 
mounting table side, the first member and the second 
member are placed one upon the other with an insulat- 
ing adhesive tiierebetween. tiie adhesive is pressed 
into spaces between the base portion of the first mem- 
ber arid the base portion of the second member from 
between the portions to be bonded of the first and sec- 
ond memfc>ers with ultrasonic vibration when the por- 
tions to be bonded of the first and second members are 
bonded togetiier with ultrasonic vibration from the reso- 
nator, and the base portions of the first and second 
members are bonded together with this adhesive. 
[0015] The above and other objects, features and 
advantages of the invention will become more apparent 
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from the following description when taken in conjunction 
with the accompanying drawings. 

Brief PescriptiQn of the Accompanying Pravyings 

[0016] 

Fig. 1 is a longitudinal sectional view of an ultra- 

sonic vibration bonding apparatus according to 

Embodiment 1 of the present invention: 

Fig. 2 is a process diagram showing the bonding 

method of Embodiment 1 ; 

Fig. 3 is a process diagram shofwing the bonding 

method of Embodiment 2; 

Fig. 4 is a process diagram showing the bonding 
method of Emtxxliment 3; 

Fig. 5 is a process diagram showing the bonding 
method of Embodiment 4; and 
Fig. 6 is a process diagram showing the bonding 
method of Embodiment 5. 

Petailed PegcrtetiQn of the Preferred ^m»?otfments 
^mbodimeni i 

[0017] Fig. 1 is a longitudinal sectional view of an 
ultrasonic vibration t>onding apparatus used in this 
bonding method. In Rg. 1 , an apparatus body 1 1 has a 
working space 12 which is made open in a front direc- 
tion and a horizontal direction in the front lower portion. 
An air cylinder 13 is installed above the working space 
1 2 of the apparatus body 1 1 as a pressing unit A holder 
15 is attached to the lower end of a piston rod I3a pro- 
jecting downward from the air cylinder 13 by a connect- 
ing member 15. A pair of spring sheets 16 are provided 
on both sides of the air cylinder 13 in the apparatus 
body 11 and elastic members 20 such as coil springs 
are connected to the spring sheets 16 and the holder 
14. The elastic members 20 give upward elastic force to 
the holder 1 4 so as to prevent the holder 1 4 from falling 
k>y its own weight and keep the holder 14 at its upward 
movement limit position particularly when pressurized 
air for upward movement is not supplied from an 
unshown pressurized air supply circuit to the air cylinder 
13. 

[0018] The holder 14 holds txyth ends of a rod-like 
resonator 1 made from a material having excellent 
acoustic characteristics such as titanium in an upper 
portion of the working space 12 in such a manner that 
the resonator 1 is laid horizontally. One end of the reso- 
nator 1 is connected coaxial to a transducer 1 7 such as 
an acoustic converter or magnetorestrictive converter. 
In this state, the transducer 17 generates ultrasonic 
vibration with electric energy received from an ultra- 
sonic wave generator 18 through an electric wire 19. 
The resonator 1 is formed to agree with a resonance 
frequency determined by a frequency transmitted from 
the transducer 17. The resonator 1 has the maximum 



vibration amplitude point of the resonance frequency at 
least at both ends and has a bonding working portion 1 a 
projecting from its peripheral surface at the center. The 
bonding wortdng portion la has at least substantially 

s the same flat surface as that of the base portion 3a of a 
first member 3 shown in step 201 of Fig. 2. 
[0019] The resonator 1 is attached to the holder 1 4 
in such a manner that ring-shaped support portions 1 b 
projecting from the peripheral surface at two minimum 

10 vibration amplitude points between the maximum vibra- 
tion amplitude point at the center and the maximum 
vibration amplitude points at both ends are inserted into 
and mated with end portions of the holder 1 4. The reso- 
nator 1 may be formed as a single unit but may be 

15 formed as a composite unit consisting of a horn having 
the bonding working portion 1a and two tx)osters on 
both sides of the horn, which have the support portions 
lb and are connected coaxial to the horn by headless 
screws. When the holder 14 is moved down toward a 

20 mounting table 2 by the air cylinder 13, the under sur- 
face of the resonator 1 moves down toward the mount- 
ing table 2 while maintaining parallelism between it and 
the flat upper suriace of the mounting table 2. The 
mounting table 2 is installed on a lower portion of the 

25 apparatus body 1 1 which defines a rear portion of the 
working space 12. When the ultrasonic vibration bond- 
ing apparatus is installed in a productfon line for the sur- 
face mounting of a semiconductor device, for example, 
the lower portion of the apparatus is installed on a 

30 bathotith constituting the k>ase of the production line. 
[0020] Rg. 2 is a process diagram showing the 
bonding method of Embodiment 1 of the present Inven- 
tion. In Fig. 2, the first member 3 has metal portions 3b 
to be bonded which are gold or sokier bumps on tiie 

35 suriace of a ceramic base portion 3a which Is weak 
against impact, such as an tC chip or LSI package. A 
second member 4 has metal portions 4b to be bonded 
which are gold or solder bumps on the surface of a base 
portion 4a which is a circuit board such as a printed cir- 

40 cult board for mounting the first member 3 on the sur- 
face. It is the best from the viewpoint of bonding 
strength tiiat the portions 3b and 4b to be bonded 
together are made from the same material, for example, 
when the portions 3b to be bonded are gold, the por- 

45 tions 4b to be bonded are also gold and when the por- 
tions 3b to be bonded are solder, the portions 4b to be 
bonded are also solder. The portions 3b and 4b to be 
bonded together may be made from different materials 
if they can be bonded together with ultrasonic vibration. 

so [0021] To carry out the bonding method of Emlxxli- 
ment 1, as shown in step 201 of Fig. 2, a predetermined 
space is first formed between the under suriace of the 
bonding working portion 1 a and the i43per surface of the 
mounting table 2. This predetermined space is wide 

55 enough to put in and out the first member 3 and the sec- 
ond members 4 which are placed one upon the other 
with an adhesive 5 therebetween. That is. the piston rod 
13a of the air cylinder 13 shown in Fig. 1 is contracted 
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by changing the air supply route of an unshown pressu- 
rized air supply circuit, the bonding working portion 1 a is 
nnoved up a predetermined distance in a direction that it 
parts from the mounting table 2. perpendicular to the 
transmission direction of ultrasonic vibration to the res- 
onator 1 from the transducer 17, the piston rod 13a 
stops, and the bonding working portion la stops at its 
upward movement limit position to form the above pre- 
determined space. While this predetermined space is 
formed, the first member 3 and the second member 4 
sandwiching the adhesive 5 are mounted on the mount- 
ing table 2. In this case, the portions 3b and 4b to be 
bonded together are located at conresponding positions 
with the adhesive 5 therebetween, the base portion 3a 
is situated on the bonding working portion 1a side of the 
resonator 1 . and the base portion 4a is situated on the 
mounting table 2 side. Spaces 6 and 7 are existent 
around the portions 3b and 4b to be bonded together. 
[0022] As shown in step 202 of Fig. 2. the bonding 
working portion la descends, and the bonding working 
portion 1 a and the mounting table 2 press the first mem- 
ber 3 and the second member 4 with the adhesive 5 
therebetween. That is, after the piston rod 13a shown in 
Rg. 1 is extended in defiance of the elastic force of the 
elastic members 20 by changing the air supply route of 
the pressurized air supply circuit the bonding working 
portion la descends and presses the first member 3 
and the second memt>er 4 with the adhesive 5 therebe- 
tween together with the mounting table 2. Since the 
adhesive 5 Is slightly compressed and has elasticity, the 
first member 3 and the second member 4 are pressed 
by the bonding working portion la and the mounting 
table 2 elasticaily. That is, as an impact on the base por- 
tions 3a and 4a from tiie bonding working portion 1a 
and the mounting table 2 is absorbed by elastic press- 
ing, the base portions 3a and 4a are not broken. 
[0023] After or before pressing, high-frequency 
energy is supplied to the transducer 17 shown in Fig. 1 
from the uKrasonic wave generator 18 shown in Rg. 1. 
the transducer 17 generates ultrasonic vibration, and 
the resonator 1 resonates with this ultrasonic vibration 
transmitted from the transducer 1 7. Thereby, the bond- 
ing working portion la vibrates with tine maximum vibra- 
tion amplitude in a direction shown by an arrow X 
perpendicular to the pressing dtrectton shown by an 
arrow Y of the air cylinder 1 3. The adhesive 5 is pressed 
aside by pressure in the direction Y and horizontal 
vibration in the direction X received from the portions 3b 
and 4b to t^e bonded together Theretsy, part of the 
adhesive 5 is moved into the spaces 6 and 7 shown in 
step 201 from between the portions 3b and 4b to be 
bonded together, and tiie portions 3b and 4b to be 
bonded together are contacted to each other without the 
adhesive 5 and then tx>nded together with ultrasonic 
vibration which Is the vit>ration in the direction X trans- 
mitted from the bonding working portion la without 
being molten. Along with this, the adhesive 5 pressed 
aside fills the spaces 6 arxi 7 shown in step 201 around 



the portions 3b and 4b to be bonded together and are 
cured to bond together the base portions 3a and 4a. 
[0024] The adhesive 5 may be a thermosetting syn- 
thetic resin, a double coated tape of a thermosetting 

5 synthetic resin, a non-lhermosetting synthetic resin 
which is cured at a temperature higher than the temper- 
ature of heat generated when the portions 3b and 4b 
are bonded togetfier witii ultrasonic vibration, or a dou- 
ble coated tape of a non-thermosetting synthetic resin. 

10 When a thermosetting synthetic resin or a double 
coated tape of a thermosetting synthetic resin is used 
as the adhesive 5 in this embodiment, if the tfiermoset- 
ting synthetic resin or the tape is cured at 130*'C, for 
example, either one or both of the resonator 1 and the 

15 mounting table 2 may be heated with an electric heater 
or hot air at akx>ut 10D''C. When a non-thermosetting 
synthetic resin or a double tape of a non-thermosetting 
synthetic resin is used as the adhesive 5. the resonator 
1 or the mounting taksle 2 does not need to be heated. 

20 

Embodiment 2 

[0025] Rg. 3 is a process diagram showing the 
bonding metiiod of EmlxxJiment 2 of the present inven- 

25 tion. As shown in step 301 of Rg. 3. reference numeral 
21 denotes a buffer member made from a single mate- 
rial such as Teflon or polypropylene. The buffer member 
21 is formed on the entire under surtece of ttie bonding 
working portion la as a flat layer. The first member 3 

30 and the second member 4 are inserted between tiie 
under surface of the bonding working portion 1 a having 
this buffer member 21 and tiie upper surface of tiie 
mounting table 2 while they are placed one upon the 
other. In this state, the portions 3b and 4b to be tx>nded 

35 together are contacted to each other, the base portion 
3a is located on the bonding working portion la side, 
arxi the base portion 4a Is mounted on the mounting 
table 2. 

[0026] Thereafter, as shown in step 302 of Rg. 3, 
40 after the piston rod 13a shown in Rg. 1 is extended by 
changing the air supply route of tine pressurized air sup- 
ply circuit, the base portion 3a is pressed by the buffer 
member 21. the portions 3b and 4b to be bonded 
together are closely contacted to each other, the base 
45 portion 4a is closely contacted to the mounting table 2, 
and the first mennber 3 and the second member 4 are 
pressed by the bonding working portion la and tiie 
mounting table 2. 

[0027] Since the buffer member 21 is slightiy com- 
50 pressed and has elasticity in this state, the first member 
3 and tiie second member 4 are elasticaily pressed by 
the bonding working portion 1a and the nnounting table 
2. That is, as an impact on the base portions 3a and 4a 
from the bonding working portion la and the mounting 
55 table 2 is absort^ed by elastic pressing, the base por- 
tions 3a and 4a are not broken. 
[0028] Since the t)uffer member 21 is compressed 
between the base portion 3a and tiie bonding working 
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portion la, the buffer mennber 21 absorbs tolerable d'rf- 23 are made from a material which hardly slips from the 
ferences in the thicknesses of the first member 3 and resonator 1 and the first member 3, bonding work effi- 
the second member 4 and a deviation from parallelism dency is improved, 
between the bonding working portion la and the mount- 
ing table 2. and all of the portions 3b to be bonded and s Embodiment 5 
all of the portions 4b to be bonded are bonded together. 

Therefore, a bonding failure between the portions 3b [0034] Rg. 6 is a process diagram showing the 

and 4b to be bonded together can be prevented. bonding method of Embodiment 5 of the present inven- 

[0029] Since the buffer member 21 is provided on tion. The first member 3 and the second member 4 used 

the bonding working portion 1 a, bonding work efficiency io as members to be bonded together in this Embodiment 

is high. are flexible cables, and a plurality of metal portions 3b 

[0030] After or before pressing, high-frequency and 4b are formed on the surfaces of the base portions 

energy is supplied to the transducer 17 shown in Fig. 1 3a and 4a made from a flexible synthetic resin at prede- 

from the ultrasonic wave generator 18 shown in Fig, 1 . termined intervals, respectively. The portions 3b and 4b 

the transducer 17 generates ultrasonic vibration, the is to be bonded together may be formed as a single layer 

resonator 1 resonates with thfe ultrasonic vibration of a copper foil, double layers consisting of a copper foil 

transmitted from the transducer 17, and the bonding and a nickel plating layer, or multiple layers consisting of 

working portion 1 a vibrates with the maximum vibration a copper foil, nickel plating layer and gold bumps, solder 

amplitude in the direction shown by the arrow X perpen- bumps or gold plating layer. 

dicular to the pressing direction shown by the arrow Y of 20 [0035] A descrq>tion is subsequently given of the 

the air cylinder 13 shown in Rg. 1 to bond together the bonding method of this embodiment. To bond together 

portions 3b and 4b with the buffer member 21 therebe- the first member 3 and the second member 4, as shown 

tween without melting them. in step 601 of Fig. 6. the first member 3 and tiie second 

mennber 4 are inserted between the under surface of 

Embodiment 3 25 the bonding working portion 1 a and the upper surface of 

the mounting table 2 while they are placed one upon the 

[0031] Fig. 4 is a process diagram showing the other. In this state, the portions 3b and 4b to be kspnded 

bonding method of Embodiment 3 of the present inven- together are contacted to each other, the k>ase portion 

tion. As shown in step 401 of Fig. 4, a buffer menrtber 22 3a is located on the bonding worMng portion la side, 

corresponding to the above buffer member 21 isf bcedto 30 and the base potion 4a is mounted on the mounting 

the base portion 3a. The buffer member 22 is formed on table 2. 

the entire upper surface of the base portion 3a as a flat [0036] Thereafter, as shown in step 602 of Rg. 6, 
layer. Therefore, according to this Emlxxliment 3. the after the piston rod 13a shown in Fig. 1 is extended by 
kxjffer member 22 is exchanged each time ultrasonic changing the air supply route of the pressurized air sup- 
vibration bonding is made, thereby making it unneces- 3S ply circuit the bonding working portion la presses the 
sary to take into consideration the abrasion of the buffer base portion 3a. the portions 3b and 4b to be bonded 
member 22. Step 402 of Rg. 4 is the same as step 302 together are closely contacted to each other, the base 
of Rg. 3. portion 4a is closely contacted to the mounting table 2, 

and the first member 3 and the second member 4 are 

Embodiment 4 40 pressed by the bonding working portion 1a and the 

mounting table 2. 

[0032] Fig. 5 is a process diagram showing the [0037] Since the base portion 3a is made from a 

kx)nding method of Embodiment 4 of the present inven- flexible synthetic resin in this state, the t>ase portion 3a 

tion. A buffer member 23 corresponding to the above is slightly compressed and has elasticity. Therefore, the 

buffer member 22 is separated from the kranding work- 4S first member 3 and the second member 4 are elastically 

ing portion la and tiie t^ase portion 3a and inserted into pressed by the bonding working portion 1a and the 

the space between the bonding working portion la and mounting table 2. After or before pressing, the resonator 

the base portion 3a before the first mender 3 and the 1 resonates with ultrasonic vibration treinsmitted from 

second member 4 are pressed. The buffer member 23 tine tremsducer 17 shown in Fig. 1, and the borxfing 

is sarKlwiched between the bonding working portion la so working portion 1 a vibrates with the maximum vibration 

and the base portion 3a ty the descent of the resonator amplitude in the direction shown by the arrow X perpen- 

1 . Therefore, the buffer member 23 can be exchanged dicular to the pressing direction shown by the arrow Y of 

each time uftrasonic vibration borxiing is made, and the the air cylinder 13 shown in Rg. 1 to bond together tiie 

resonator 1 and the first member 3 can be devoid of the portions 3b and 4b witii the base portion 3a therebe- 

buffer member 23. In this case, when the buffer member ss tween without melting them. 

is siworted by an unshown supporting unit, the safety [0038] In Embodiment 5. flexible cables are used as 

of work can be ensured. the first member 3 and the second member 4. A combi- 

[0033] When the above buffer members 21 . 22 and nation of a flexilsle cable and a circuit board or a termi- 
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nal. a combination of flexible circuit boards, or a 
combination of an IC chip or LSI package and a circuit 
board may be used as a combination of the first mem- 
ber 3 and the second member 4. The base portions 3a 
and 4a may be made from a hard synthetic resin having 5 
no flexibility. 

[0039] In the above embodiments, since the reso- 
nator 1 is supported by the holder 14 at both ends as 
shown in Fig. 1. when the portions 3b and 4b are to be 
bonded together* the resonator 1 is not inclined, the 10 
bonding working portion 1 a is uniformly contacted to the 
base portion 3a, and the base portion 3a is not 
scratched \Tf pressure. 

[0040] The surface of the bonding working portion 
1a is flat. When a plurality of vertical and horizontal is 
grooves which cross each other are formed in the sur- 
face (caramel lattice) or a plurality of oblique grooves 
which cross each other are formed in the surface (dia- 
nrtond lattice), the bonding working portion la support 
the first member 3 and the second member 4 together 20 
with the mounting table 2 at multiple points at the time of 
bonding. Therefore, ultrasonic vibration is well transmit- 
ted to the first member 3 eind the second member 4 from 
the bonding working portion la. thereby improving the 
bonding of the portions 3b arxi 4b. When the caramel 25 
lattice or diamond lattice is formed in the surface of the 
bonding working portion la, the surface of each square 
of the bonding working portion la contacting the base 
portion 3a of the first member 3 at multiple points Is flat 
thereby making it possible to prevent the breakage of 30 
the base portion 3a. 

[0041] In the above embodiments, when a heater 
such as an electric heater is attached to at least one of 
the resonator 1 and the mounting table 2 to heat the 
interface between the first member 3 and the second 3S 
member 4 sandwiched between the bonding working 
portion 1a and tiie mounting table 2 so as to bond 
together the first member 3 and the second member 4 
with ultrasonic vibratioa the heating temperature is con- 
trolled to a level which does not exert a bad influence 40 
upon the base portion 3a of the first member 3 and the 
base portion 4a of the second member 4. 
[0042] In the above emtxxjiments, the resonator 1 
and the mounting tak)ie 2 sandwich the first member 3 
and the second member 4 by the descent of ttie resona- 45 
tor 1 when the first member 3 and the second member 
4 are placed on the mounting table 2 while they are 
placed one upon the other. The present invention can 
be modified such that the holder 14, tiie air cylinder 13, 
the connecting member 15, the spring sheets 16 arKl so 
the elastic members 20 are set in a movable member 
which can be moved horizontally in place of tiie appara- 
tus body 1 1 , a suction passage communicating with the 
bonding working portion la is connected to ttie resona- 
tor 1 , a suction system having a suction source such as ss 
a vacuum pump and a valve is connected to the suction 
passage, the first member 3 is placed upon the second 
member 4 on the mounting table 2 by the resonator 1, 
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and the first member 3 arxf the second mennber 4 which 
are placed one upon the other are sandwiched between 
the resonator 1 and the mounting table 2. 
[0043] According to the first aspect of the present 
invention, since the adhesive pressed askle fills spaces 
around the portions to be bonded together when the 
portions to be bonded of the first member and the sec- 
ond member are to be bonded together with ultrasonic 
vibration, even if portions having low bonding strength 
are formed In the portions to be bonded of the first 
member and ttie second member, ttie adhesive holds 
the first member and the second member, thereby mak- 
ing it possible to eliminate such inconvenience that the 
portk>ns having low bonding strength are separated 
from each other after bonding. 

[0044] According to the second aspect of the 
present invention, since the adhesive is cured by heat 
generated from the portions to be bonded together at 
the time of bonding metals with ultrasonic vibration, the 
first member and ttie second mennber are lx>nded 
togettier firmly. 

[0045] According to the ttiird aspect of the present 
invention, since the adhesive is not cured by heat gen- 
erated from the portions to be bonded together at the 
time of bonding metals with ultrasonic vibration, it can 
function as a buffer material between the first and sec- 
ond members. 

[0046] According to the fourth aspect of the present 
invention, the metal portions to be bonded of the base 
portk)n which is weak against impact of the first member 
and the metal portions to be bonded of the second 
member are placed one upon the other, ttie base por- 
tion of the first member is located on the landing work- 
ing portion side of the resonator, the second mennber is 
located on the mounting table side, the first and the sec- 
ond members are sandwiched between the resonator 
and the mounting table by pressure, and the buffer 
men(t>er Is sandwiched tsetween the bonding working 
portion of the resonator and the base portion of the first 
member. Therefore, the buffer member can bear an 
impact on the base portion of the first member from the 
bonding working portion and can prevent the breakage 
of the base portion which is weak against impact. When 
the buffer member is compressed between the base 
portion of the first member and the bonding working 
portion of the resonator, the buffer member absorbs tol- 
erable differences in the thk:knesses of the first member 
and the second member and a deviation from parallel- 
ism between the bonding working portion and the 
mounting table, and the portions to be bonded of the 
first mennber and ttie second member are closely con- 
tacted to each other as a wtiole and bonded together 
with ultrasonic vibration, thereby making it possible to 
prevent a bonding failure between the portions to be 
bonded together. 

[0047] According to the fifth aspect of the present 
invention, since the buffer member is provided on the 
bonding working portion, ttie buffer member does not 
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need to be inserted between the resonator and the first 
member each time ultrasonic vibration bonding is made, 
thereby improving bonding work efficiency. 
[0048] According to the sixth aspect of the present 
invention, since the buffer member is provided on the s 
first member, the buffer merhber is exchanged each 
time ultrasonic vibration bonding is made. Therefore, 
bonding work can be made without the need of taking 
into consideration the abrasion of the Ixiffer member. 
[0049] Accorcfing to the seventh aspect of the io 
present invention, the metal portions to be bonded of 
the first member and the metal portions to be bonded of 
the second member are placed one upon the other, the 
synthetic resin base portion of the first member is 
located on the bonding working portion side of the reso- is 
nator, the synthetic resin base portion of the second 
member is located on the mounting taWe side, the first 
member and the second member are sandwiched 
between the resonator and the mounting table by pres- 
sure, and the portions to be bonded of the first member 20 
and the second member are borxled together with ultra- 
sonic vibration transmitted from the transducer to the 
resonator. Therefore, when the base portions of the first 
member and the second member are conpressed 
between the resonator and the mounting tatoUe, tolerable 25 
differences in the thicknesses of the first member and 
the second member and a deviation from parallelism 
between the bonding working portion and the mounting 
table are absorbed, and the portions to be bonded of 
the first member and the second member are closely 30 
contacted to each other and directly tx>nded together 
with ultrasonic vibration properly, thereby making it pos- 
sible to present a bonding failure between the portions 
to be bonded of the first member and the second mem- 
ber. Time and labor for applying an adhesive or solder 3S 
or for heating as in the prior art can be eliminated and 
bonding work efficiency and the electric characteristics 
of the bonded portions can be improved. The features 
disclosed in the foregoing description, in the claims 
arKl/or In the accompanying drawings may. both sepa- 40 
rately and in cuiy combination thereof, be material for 
realising the invention in diverse forms thereof. 

Claims 

45 

1 . An uHrasonic vibration k)onding method comprising 
the steps of: 

pladng metal portions (3b) to be bonded 
formed on a base portion (3a} of a first member so 
(3) upon metal portions (4b) to be bonded of a 
second member (4); 

pressing the first and second members (3. 4) 
with a resonator (1) and a mounting table (2) 
elastically while the base portion (3a) of the ss 
first member (3) is located on a bonding work- 
ing portion (la) side of the resonator (1) and 
tiie second member (4) is k>cated on a mount- 



ing table (2) side; and 

bonding together the portions (3b, 4b) to be 
bonded of the first and second members (3, 4) 
with ultarasonic vibration transmitted to the res- 
onator (1) from a transducer (17). 

2. The ultrasonic vibration tending method of claim 1 , 
wherein the resonator (1) is supported by a holder 
(14) of a pressing unit (13) at both ends. 

3. The ultrasonic vibration tending method of claim 1 , 
wherein the base portion (3a) of the first member 
(3) is made from a synthetic resin. 

4. The ultrasonic vibration bonding method of claim 3. 
wherein the synthetic resin has flexibility. 

5. The ultrasonic vibration txjnding method of claim 1 . 
wherein the second member (4) has a base portion 
(4a) on which the portions (4b) to be bonded are 
formed and the base portton (4a) of the second 
member (4) is kxsated on the mounting table (2) 
side. 

6. The ultrasonic vibration bonding method of claim 1 , 
wherein a buffer member (21, 22. 23) is inserted 
between the bonding working portion (la) of the 
resonator (1) and the base portion (3a) of the first 
member (3). 

7- The ultrasonic vibration bonding mettiod of claim 6, 
wh^ein the base portion (3a) of the first member 
(3) is weak against impact. 

8. The ultrasonic vibration bonding method of claim 6, 
wherein tiie second member (4) has a l^se portion 
(4a) on which the portions (4b) to be bonded are 
formed and the base portkNi (4a) of the second 
member (4) is located on the mounting table (2) 
side. 

9. The ultrasonic vibration kx)nding method of claim 6, 
wherein the buffer member (21 . 22) is a layer which 
can contact at least the entire surface of the bond- 
ing working portion (1 a) of the resonator (1) and the 
entire surface of the base portion (3a) of the first 
member(3). 

10. The ultrasonic vibration tending method of claim 1 , 
wherein the second member (4) has a base portion 
(4a) on which portions (4b) to be bonded are 
formed, the base portion (4a) of the second mem- 
ber (4) is located on the mounting table (2) side, ttie 
first member (3) and the second member (4) are 
placed one upon the other witii an insulating adhe* 
sive (5) therebetween, the adhesive (5) is pressed 
into spaces between the k^ase portion (3a) of the 
first member (3) and the base portion (4a) of the 
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second member (4) from between the portions (3b. 
4b) to be bonded of the first and second members 
(3, 4] with ultrasonic vibration when the portions 
(3b. 4b) to be bonded of the first and second mem- 
bers (3, 4) are bonded together with ultrasonic 5 
vibration from the resonator (1), and the base por- 
tions (3a, 4a) of the first and second members (3. 4) 
are bonded together with this adhesive (5). 
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